Abstracts | 269 the number, mean duration and total duration of spike wave discharges (SWD) were evaluated using EEG recordings. Each group was then divided into two subgroups. In the first group mean arterial blood pressure (MAP) and heart rate (HR) measurements were performed. In the second group, in vitro isolated organ studies were conducted on the thoracic aortas of animals. Abstract Objective: Absence epilepsy is characterized by spike-wave discharges (SWD) that are thought to be generated due to abnormal synchronization of cortico-thalamo-cortical networks. Although the pathophysiology of the disease remains uncertain, some evidence showed that absence seizures may be partially linked to reduced GABAergic neurotransmission. The WAG/Rij strain of rats is a well-established genetic model for absence epilepsy. In this study we aimed to investigate the efficacy of neural stem cell (NSC) treatment on absence seizures in WAG/Rij rats with genetic absence epilepsy. Method: We divided 2 month old Wistar and WAG/Rij rats into three groups (n=10): Control, NSC and sham. NSCs taken from fetal medial ganglionic eminence (MGE) were transplanted into perioral regions of the primary somatosensory cortex (S1po) of NSC groups and we waited for 3 months for cell differentiation. We determined the cell differentiation into neurons, astrocytes, oligodendrocytes and GABAergic neurons in vitro. At the end of 3 months; the number, mean duration and total duration of SWDs were evaluated using EEG recordings. Results: MGE-derived NSCs were found to differentiate into astrocytes, neurons, oligodendrocytes and GABAergic neurons in vitro. All Wistar groups did not have any SWD during EEG recordings. NSC treatment significantly reduced the number, mean duration and total duration of SWDs in WAG/Rij rats compared to control and sham groups (p<0.05). No significant changes related to seizure activity were observed between control and sham groups in WAG/Rij rats.
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Effect of Neural Stem Cell Transplantation on Absence Seizures in Genetic Absence Epileptic WAG/ Rij Rats
Abstract Objective: Absence epilepsy is characterized by spike-wave discharges (SWD) that are thought to be generated due to abnormal synchronization of cortico-thalamo-cortical networks. Although the pathophysiology of the disease remains uncertain, some evidence showed that absence seizures may be partially linked to reduced GABAergic neurotransmission. The WAG/Rij strain of rats is a well-established genetic model for absence epilepsy. In this study we aimed to investigate the efficacy of neural stem cell (NSC) treatment on absence seizures in WAG/Rij rats with genetic absence epilepsy. Method: We divided 2 month old Wistar and WAG/Rij rats into three groups (n=10): Control, NSC and sham. NSCs taken from fetal medial ganglionic eminence (MGE) were transplanted into perioral regions of the primary somatosensory cortex (S1po) of NSC groups and we waited for 3 months for cell differentiation. We determined the cell differentiation into neurons, astrocytes, oligodendrocytes and GABAergic neurons in vitro. At the end of 3 months; the number, mean duration and total duration of SWDs were evaluated using EEG recordings. Results: MGE-derived NSCs were found to differentiate into astrocytes, neurons, oligodendrocytes and GABAergic neurons in vitro. All Wistar groups did not have any SWD during EEG recordings. NSC treatment significantly reduced the number, mean duration and total duration of SWDs in WAG/Rij rats compared to control and sham groups (p<0.05). No significant changes related to seizure activity were observed between control and sham groups in WAG/Rij rats.
Conclusions:
Our findings suggest that transplantation of GABAergic neurons into the S1po, a brain region that is thought to be responsible for the initiation of the SWDs in absence epilepsy, reduced absence seizures in WAG/Rij rats. NSC treatment may be a potential alternative to conventional antiepileptic drug therapy in absence epilepsy.
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Analysis of glutamate-induced processing of prolinerich transmembrane protein 2 (PRRT2) Abstract PKD (paroxysmal kinesigenic dyskinesia) is an autosomal dominant disorder characterized by brief but frequent attacks triggered by involuntary sudden movements, and is often misdiagnosed as common epilepsy. PRRT2 (proline-rich transmembrane protein 2) was identified as a causative gene of familial PKD in 2011 (1, 2) , and almost all PKD-linked PRRT2 gene mutations bring a lack of two C-terminal transmembrane regions of PRRT2 proteins, resulting in their subcellular mislocalization in neurons. Therefore, a cause of PKD is supposed to be loss of functions of PRRT2, although its physiological functions are poorly understood. However, PRRT2 may be implicated in neuronal hyperexcitability, as it was reported that PRRT2 interacted with GluR1, a subunit of AMPA receptor (3) . In this study we investigated a neuronal activity-dependent processing of PRRT2 during neuronal excitation. When we treated mouse cortical primary neurons with glutamate, we found that PRRT2 was processed immediately after the neuronal excitation and a 15 kDa fragment was generated. Since the fragment was detected in membrane fraction, not in cytosolic fraction, the fragment includes the C-terminal transmembrane regions of PRRT2. To identify proteases responsible for this processing, we treated neurons with various protease inhibitors together with glutamate. We found that generation of the fragment was inhibited by a serine protease inhibitor leupeptin. Because generation of the 15 kDa C-terminal fragment (15K-CTF) is induced by glutamate, it may be involved in regulation of activity-dependent neuronal excitability. Given that many mutants of PRRT2 linked to PKD lack the C-terminal transmembrane regions of PRRT2, the processing is required for physiological functions of neurons, the 15K-CTF may play a critical role in limited functions of PRRT2. We are currently analyzing exact pathophysiological functions of the 15K-CTF as well as full-length PRRT2. (279 words →281)
